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Microvascular transfer of fibular bone grafts 1
The value of vascularized bone grafts as opposed to conventional bone grafts for reconstituting bone defecls has been confirmed by the work of Haw et al. (1978) . They showed that vascularized tibial bone grafts united more readily and had a lower infection rate than non-vascularized segments. Histologically it may be shown that in vascularized bone grafts viable osteocyctes are present in Haversian systems, suggesting that such a graft will not have to undergo demineralization and replacement as with a conventional bone graft.
In clinical practice there are many areas where a vascularized bone graft may be harvested; however, there are certain factors which influence the choice. It may be desirable to include flap cover, an epiphyseal plate, or the length of the graft may be the determining factor. If the recipient site requires a graft of under 10 em, then a segment of the iliac crest based on either the superficial or deep circumflex iliac arteries will probably provide the best choice. A skin flap may also be included with this segment of bone.
If a bone segment is required in excess of , 10 em, it is possible to achieve this with a bone graft from the hip or from the ribs, but the cortex must be broken in order to correct the normal curvature of these two structures. The vascular-I Based on paper read to Sections of Orthopaedics and Plastic Surgery, 2 March 1982 ized fibular graft, however, forms a very suitable alternative. Formerly this type of bone graft had fallen into disrespute because of the extreme length of time required to harvest it. Taylor et al. (1975) , O'Brien (1977) and Weiland et al. (1977) , at different centres, employed the posterolateral approach based on an A K Henry dissection; this operation took many hours to provide the fibular graft. However, Gilbert (1979) and Tamai et al. (1980) demonstrated that the operating time could be cut to 50 minutes by employing an anterior approach.
The peroneal artery provides the nutrient artery to the fibula and enters the shaft of the bone in the middle third. It also supplies the periosteal blood vessels which are equally important. The patient is placed supine on the operating table with the leg flexed. The fibula is approached between the muscles of the peroneus longus and soleus and an extraperiosteal dissection is employed in order to preserve the periosteal blood vessels. The bone is sectioned according to the length desired and permits easier dissection of the medial structures. The intraosseous membrane is divided and the fibular graft lifted away laterally. At the proximal end of the dissection the peroneal artery and its vena comitans are displayed. These vessels may be divided immediately prior to transfer to the recipient site. It is advisable to leave intact the lower 5 em of fibula to maintain the mortise of the ankle joint. In children a screw should be passed across the lower end of the fibular segment into the tibia to prevent valgus deformity. Alternatively, the fibula may be replaced with a non-vascularized tibial graft.
The specific indications for a fibular graft have become fairly well defined to replacement of tibial bone defects in excess of 10ern where there is no loss of skin cover, pseudoarthrosis of the tibia and replacement of the humerus or forearm bones in cases of tumour ablation. These indications are not absolute and it has been shown recently that it is possible to carry a small vascularized skin flap with the fibular graft (R Pho, personal communication) or alternatively to use flexor hallucis longus to cover the exposed bone and skin graft directly onto the muscle (Harrison, unpublished) .
Tibial defects in excess of 10em without significant skin loss usually present when a compound fractured tibia has been plated and the plate has subsequently become infected. Multiple infected screw holes with surrounding osteomyelitis may not respond to antibiotics and the fracture may proceed to non-union. Under such circumstances, eradication of all the osteomyelitic bone will lead to an extensive bone defect. Having confirmed eradication of the infected bone, the defect· may be replaced with the vascularized fibular graft. The graft may be fixed to the proximal and distal tibial fragments by insertion into the medullary cavity and secured by transmedullary screws. More elaborate fixation of the vascularized bone graft, however, such as plating or internal rods, could damage the medullary blood supply and in consequence detract from the value of the graft. Revascularization of the graft is achieved by microvascular anastomosis between the peroneal artery and the anterior or posterior tibial arteries, with blood flow being confirmed visually. In order to ensure that the revascularization of the graft has been maintained, a technetium scan may be carried out three days postoperatively.
Protective support for the fibular graft is provided by an external fixation device or plaster of Paris. The latter should be kept in place for at least five to six months and then replaced by a calliper for a further eighteen months. It requires some two years for the fibular graft to increase in girth such that it equals the recipient tibia. If the fixation is removed too early, then stress fractures may occur and require further periods of fixation. Interestingly, if stress fractures do develop, the rate of onlay thickening is enhanced -presumably due to subperiosteal haematoma formation and subsequent ossification.
Pseudoarthrosis of the tibia has proved refractory to all forms of orthopaedic manipulation and has hitherto proved an insoluble problem. A common primary cause for the pseudoarthrosis is neurofibromatosis. In consequence, not only may the area of pseudoarthrosis be unlikely to proceed to union, but an extensive area of the medullary shaft being replaced with neurofibromatous tissue has insufficient osteogenic potential for union. If the pathological area is to be excised, then an extensive bone defect is formed which can only suitably be replaced by a vascularized fibular graft. Despite the young age of the child with pseudoarthrosis, microvascular anastomosis is achieved without difficulty. Bone fixation is similarly achieved by intramedullary seating of the vascularized fibular graft, then transmedullary screws.
The results of a large series of vascularized fibular grafts are at present not available. The anterior approach for providing the bone graft has greatly increased the applicability of this procedure in contrast to the extremely slow posterolateral approach. The common indications for use of the fibular graft have been presented above, but it has also been successfully employed to replace part of the shaft and neck of the femur and for replacement of vertebral bodies.
The diameter of the peroneal artery and veins makes the-microvascular anastomosis a relatively simple procedure both in adults and also in young children.
The bone fixation must be carried out with care, but intramedullary fixation provides a stable position immediately and therefore permits removal of fixation for wound examination.
Finally, the vascularized fibular graft may be transferred with the proximal fibular epiphysis. Indications for this would be in circumstances where the distal end of the radius has been removed in cases of tumour ablation or to correct a radial club hand. In both circumstances, the ability to retain the growth potential in the epiphyseal plate would be desirable. Kutz & Thomson (1979) have stated that the epiphysis does not share the same blood supply as the fibular shaft and therefore to maintain this growth potential it is necessary to anastomose the inferior lateral genicular artery, a branch of the anterior tibial artery, to a suitable recipient at the site of transfer. Certainly, the evidence that epiphyseal growth continues with peroneal anastomosis alone is lacking, despite an intact periosteal vascular network.
